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This invention relates to an oral bandaae thai can ha nHho-H «. 
administered to the oral mucosa frornTnnlnn mI^I^ * oral mucosa t0 P revent a dr "9 

5 mucosa, and to orai Pmm^vZSE^t^^ °< "** "* of * e 

in the field of ^ JZ^aZl^^^ I 9 ,ncorporated there " 1 « *°P'cal drug, 
have hitherto been aM^tT^'^Z^T P T?T S In "» ,orm of <**»«* • solutions 
periodontal disease TmXIfc Z> ™1 7 P"PMa>ds and therapy of oral diseases, such as 

that the drug ^TylT^'^e^TL^ in administering drugs to the oral mucosa is 
io fully exert its medical e^cts * ^ °' eatin 9 or drinWn 9. thereby failing to 

becattt:^ ^ h " — * ^ conducted 

secretion and taking of fooTSTdrinL P m6n,i0ned 8b0ve - 100 con,lnuous ^ary 

mucosa. 9 of foods and dnnks constitute an insuperable barrier to the protection of the oral 

" mudTiHS ^TTtoZr^TZ™ ^ to M * • d ~9 to the 

relevant to the present inv^elateTZ^ f 0 ^***** problems. Among them, proposals 
soluble l^o^ which contain water- 

small amount of water, they become al^Z L !Z w f f' so,uble Wgrwnolecular substances absorb a 
extent with their kind. MMnc !S , Ut ' 0n ° r 961 havi " 9 adnesion - varying in 

been proposed, uS^Z^^ ^^T^I'p^T^^ to *« «- ™™» ^e 
disclosed In Japanese Patent P^SJZh^STS! ^Tl ^ 27491/811 sponae8 88 

No. 7605/83. sheets as disclosedTj^^ 

Application (OPI) No. 1869lSw£j tern? W 2tL Na 16678/69 and Ja P ane89 

tion"). ( t6rm 0PI 038 here,n US8d means -unexamined published applica- 

^ ? ^ en ° U9h — *» to them to 
preparations do not iSSSSSSSn fof StS ^L^ 9 -*^ muC0Sa - «™ 
bandage. On the contrary, aToS Zda^Tntend^tnf 1 P8 "? d ° f *™ 35 required for *" oral 
provide protection by SLoS JTSKtE "SeS ^E™?*!! *S a * nW * wd dru 9 <* *> 
have strong and long-lasting adhesion to Se o al ^cS 1 ,h T^, rt fe reauired to 

administered drug o stomatom^aS iShJ* 1*2 »T ^ may 1,6 ' 6SS adherabte du9 *> »e 
aforesaid conventional SSS£ toTe 2TT ^ "* dUrafi ° n ° f adhesion of *• 
bandage, application of'baL usS T^^^ZT^tZT " demanded ** *" 0rai 
described requirements of an oral bandaae ^TS^lS ^ ^ 9 * 030 n9Ver ^ abov * 
applied to the skin cannot be. (rfwTL^IT? „ 98,Ve ^ "•** intended to be 
surface such as oral mucosa. used as an oral bandage because they have no adhesion to a wet 

gelaj^X^^ ' nVenUOn - ^ of 

apparent that the cited referent ^£f£, 1 ttSS^VSLT * iS therefore 

maintained by a two component system application in wh.ch a homogeneous state is 

water TsZu fSS Ut^^^^ ^ - Aether whh 

homogeneous state cannot tooi!? ^ Fr0m ■* fact - « fe a P^"* that a 

Even if a base material having such a state Is adhor«H t« _ 
is not absorbed uniformly with resoecVto me blL ll^ °^ mucosa - water « *e adhering portion 

The present invention is intended to meet the above^escribedsrtuations 
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tharaln a topical dvg P™P"»0l> comprtsfcng sued an oral bandage having laoonxraod 

:|S3SpEr3£SS3=»3ss 

In the accompanying drawing: 
<o per.^of 9 Z h ' S 3 CharaCteriSBC CUfVe ° f (diSSO ' Ved «««WW- dissofved amount) of a drug, over a 

. is: Brass ^xsssssxssxr^ 
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15 



20 



be present or not ^ ""oorwnetner a tele substance having a neutralizing effect 

~Et££SE'£ ttZEZStt of co r bi,rty between 

to ore, bandage according to the presort iSTSS adher* to^^' 6 ^ ** 
ame owing to the limited water-solubility of the polyopic S? < " - mUC0Sa * 3 ^ ^ of 

referred to specifically means that the cfesoEXof j££ ' S 9 ^P*' 01 * as herein 
method is 40% by weight or less. In thfeese Tti^ZaZZ^ 38 0bta,ned b * * e <°"°«ing 
effect. It means that the dissolution rZ ^il,!^?, ""J* 9 containin 9 a salt having a neutralizing 
50% by weight or tess. tak^nS^ ISSSSSS* " by ** fo,towil * method is 



Method determing Dissolution Ratio: 



30 



35 



40 



45 



50 



not" of ft, pol»carboxylic adds and ft . bSc^ZSnTl « T**"' "* "*» ls <W *» 
dieselolion ratio. sub » la ™» "finally contained In the film to obtain the 

a soft fl ,m which is not 

requiring any special storage conditions Z use Z ! * 030 be « toed 88 su <* without 

It absorbs safiva or moisture of t^S^S^L S£5 ' S ^ ° n » B 0ral mucosa 
membrane. Thus, it firmly adheres to fce aSSS^Li «T? * f ^ ^ adhesion to the «>«»» 
adherable due to the dru ' eJZZl !lZS£LS?Z £2 P£ 0f *» oral that is less 
prolonged period of time, which is a we hS52£52c 5 £"„ ™ 8 3d l hes,0n ,a8te *» a markedly 

J .s be„eved that »e 

water resistance in a compatible mixture the,** ZmlSSSZZ^ **** to 
The mixing state of the basic substance capable of ™2? ^ ! 10 9iV9 adhe-on 01 ton 9 dura tion. 
on the adhesion, but the kind of the bSTSSS > t fbe^S ^cvboxyte acids has no influence 
and the like. For example, polyvalent metaTsS^g ^S^S^J!*^ °" * e 3dh ^" 
adhes,on and to enhance water resistance, while monovX ZZ^ST 'J* 5 " to ^ 

-ong^r^™ 9 ^^^^ - adhesion of 

s ^ceha^u^r;r^^^ 
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boxylic acids and polyvinyl acetate e^ ^l^^ ^T" 30 ^ Sofl fi,m - >" which polycar- 
6 a very thin L. InZT^l ^a th,n fi^t.^^' f^ 0 " ° f ^ d ^on^Te 

substance Is readily dissolved out in saliva in a short S J? * * water - so,ubte "'oh-molecular 
made of such a material should have ^^t^S^V ** adhesive " 888 * *at a film 
fMbng foreign to the applied part and also reduced TsoZl ! JETS iT*' 8 "** fi ' m produces a 

. gg. - p^ invenaon does not requ7e rra-aj; scssas 

by, for examp,, dissoMng 

in a thin film, followed by drying. ' C ° mm ° n t0 both 8,1(1 "I*"* flow-casting the solution 

- ^^^^^-^ naving a neutraffcng effect according to the present 
solvent common to both, adding a^^^TafTS! 0 - "* ^ """^ 
solution, and rapidly flow-casting tSZSSTTmST ?L T?" 9 *" acids to the 
substance may be carried out by dissoSo n L ^Z^l TT* * dfyinfl - '"Ration of the basic 
the solution. The ab<>ve-described flTcSno ♦ * POWderous basic substancTin 

• <n the present invention, a topS Tgl^TtZ^^T^ **** Pr0duCe a «*• 

obtain oral preparations. The metL ofTnco^ora^on iZ^^ J* banda0e of tne Mention to 
adding the topical drug directly or in ftTfaT??^? Pfrtfculariy restricted, and usually comprises 

- PO.yv.ny, acetate, rapidly casting the conTpoS„T„ a S?5l £?5 ?"? ° f **»*^ acids' *d 
acryfc acid homopolymer and copolyn^" J^^J? JZlT "l***"* inc,ude 

25 ethylhexyl acrylate. aciy 1,0 30,(1 acrylic esters, e.g., butyl acrylate, 2- 



methacrylic esters, e.g.. methyl methacrylate, 
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35 



. - ' "wuiagryiaie, 

or vinyl monomers, e.g. r vinyl acetatB and 

methacrylic polymers include a rnetovryZ ^Z^^ HT**?* * »e 

comonomers as enumerated for the acryfc powers ST ^ , COp0iymers °f methacrylic acid and 
•ncfude copolymers of maleic anhydride^. BSJSjfS ^ ° f ** ma,e,C " nh » drt * 
^^^Po^^^^yor «n combination of two or more thereof « i, 
methacryfic polymers JmTjSS ^™*5g*£ more - 8 ^OH group intse 2 
Polymers. ° r more or a "CO-O-CO- group ,n case of malefc anhydride 

saponification products of a vinyl acetate taSS^S Tav XT*' T ^ eStere ' ** P artfal 
polymers may be used etther individu*% or i ^SSZ^SJ^ 8mpl0yed These vin * acetate 
preferably has an average molecular weig* Z^ZtZ a 1^ I™ 1,16 «**«* 

40 ^ Polyvinyl acetate having an average Tmo toSZZS? i Weight) of not less *an 60,000. 
the adhesive, resulting in failing of ' ^ water ^'stance of 

^.Ty^^n^ 

amines, and mixtures thereof. Specif •»£ ST! . aCidS ' m * 1 OXides ' metal 
podium, calcium. m^ M *^S3S5? a £ T? J* " a>to 01 Sodium 

Specific examples of the metal oxides are ztecSJ? Swum Sff * !aCbC add ' ^ add - ete - 
examples of the metal hydroxides are sodium h?,w ~T' Xld8 ' ma 9 ne sium oxide, ete. Specific 

slum hydnoxide. etc. SpLZ ^tZ ^^Z'l^ C * tan de- 
compounds can be used either alone or to «SS 7a nr!? an °? mine ' d "sopropanolamine. ete. These 
added varies widely depending on the uS^STin tiL? T" 0 ""' ° f basic to be 

example. It is preferably addJin an amo 0.2 to oTL T?^ metal •* for 

aads. If Hs amount is less than 0 2 eoui Jen? 1 11 L?T , 8 8quivalent on the polycarboxylic 
mucosa becomes insufficient^ » K SSoat^E? ^H^' 0 " °" *» ' nJured pa ^ *KS 
atoned. In case of using a monovalS^i m^TSZSJF!?* * adhes,on 080 "^'V "e 

poycarooxyhc acds and polyvinyl acetate Includes lower alcohols, such as 
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above^escribed mixed solvent IS^SS^T 8 '° Wer ateoho ' * »• 

preferably contains not more than 30% by wLTrtZ 3 toWef a,coho1 «* ™ «B«nlc solvent 

more ttan 30% by weight makes ft diou? ^^^0^0x2^ ^ *• "»•* «*•* 2 
alcohol or a lower alcohol-organic solvent mtod Sl^r^ 71,8 m,xed <* a lower 

by weight of water because a ^Z^ex^l ^lT COntains not more than 30% 

dissolve the polyvinyl acetate. exceeding 30% by weight is liable to make it difficult to 

it is preferable .at the 

according to the following formula ranS ton isTto * ™ 9 * ** ** Va,Ue A 38 

-~f to A Sl^iTTS — but »e durafion of 

duration of adhesion tends to increase. If KiuVaTS £, if* W *• ahesion ' btrt the 
it exceeds 45. it becomes difficult to obtain sufiSent duSon^ is hart to ***»■ ■ 

polycarboxylic acids and polyvinyl acetate is aSeZLZ 2 H adhfl-on - *»w*«Bly. the mixing ratio of 
from 15 to 45. Taking the^of KS Ld^S ^ A ,a,,S wW "' n 3 ^ - 

proportion of polyacryfic acid in the adhtfre fSS^tZl^ 0 '^ for instence - "» *e 
within the above-recited range to obtain g^d results ^ ?2% by ^ *• value A falls 

be ^rs;^ * * ^ « stnuld 

Po'/carboxyHc acids, pdyviny/acetie efe Tie^t * ° CCaSi ° n ' «™"™^ - «he 

ta high-molecular substance makes the resuWno St h^ ^ t0 ° a W 9" concentration of 
drfficuit to flow-cast in a film. Therefore iTp2L2T V£f. SUCh 3 ViSC0US «**" is 

molecular substances may not exceed 40% by w^ghT 9 6 ^ that ** ~"oentraticns of the high- 

**** *• uprising the 

on an appropriate fiim. such ae fpoiyetytene-lam^ ^ S ' C a SUb ^ ^ r « topical drug is'cast 
imparting treatment, and the casted film tamSI 22 Tt' . 9 bee " subjected to releaseabiiity- 
Suftable time and temperatureTdrying l?d£j2S « J 5* a dry,n 9 wen * * drying tower. 
so.id content of the solution. thlckneH 3£t£ Z ^ * a commo " *>'ve* used, 
range from 60* to 120* C in temperature a*. frTm to 20 JEL-V? ? "* ^ preferabl * 
A very thin film that can be. as such, usedas an orL 2 T md " 80 * n »«Ptate pressure 
the resulting film is preferably be •^".TLSiSS ^™ pr0duced 1,13 thickness of 

casting solution, and the like. W a film thlcknL; 7 El/l™ ° " 00 U ™ b * contro,lin 9 the amount of the 
Afilm having a thickness exceeding 100 umTends S^J^T'l? *? ^ ° bfain <U,M « •*•*»■ 
softness of the film. "umtenosto produce a feeling foreign to the mouth and to impair 

Xa^t^ntS TJ* PfeSent a Polyca, 

othe^ in which the po^carboxyficS! !? 5 3 ^ each 

exerte strong adhesion for an extended period ofTme SiS?22Z ? w ? 0C8, ^ tein9 ^ Wn - ft 
Besrdes the film can easily be deformed accLto TC^ X* 9 '*?*"™ dUB * *** ^"on. 
simply by pressing because of its softness me oral muc °sa and adhered thereto 
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film. i.o.. a total thlckSss °£ne !2E2^J5?1! J" 8 " " 9 °" * Wc,,ne " * 4,16 «"»»»■■ 

•son.. atOm^m^J^mTST^l **™ateo». Prednisolone. Fluoclnolone. Hydrocor- 

Tranilast, Serratiopeptidase Pronase i • « ~ utene< <*'orophllm. Cromoglic acid, 

timicrobiai agents eg. ^ 0 7SS, 2S3T 2ZT £ J* 1 * * sate an- 
Metronidazol DequaSnium T<toS£n% ISZ^^^ °°o ife "' '° d, ' ne ' Monensin ' Sanginalline. 
Cefatrizin. Nystatin. 0..^^^^^ ^d 21^^ 
aminobenziate, Camphor. Eugenol Dibucaine Pher2 M«n«JTV 1 ana,gesics - Etnvl 

Tetracaine, Procaine, Cocaine P LocSnT SiS o^'' CreOSOta> Di P hen hydramin8, Lidocaine, 
30 thereof; hemostatics, eT^aneZ^d w ^T' Pr ° m0X,n ' Dicronin " ete - and salts 

acid. Thrombin. «^o2ST&£l*S SSTf*!* ^ Bk * avonoi *>. ^*'c 

Adrenochrome. etc. and sate ^^L^^T^TI! 0 Ch, ° ride ' Rbnn09en ' ^ochrome, 
Tolazoline. Acetylcholine ^c «7S|?EI£ ^ 9 ." °f ° hexanicotinate I Cyclanderate, Cinnarizine, 
glumide, aSToimS. Nta^^J?*, ^ f^*" 9 Ce " Ular function ' e 9" S 0100 *^. 
35 Tocopherol «S uS^TJ 22 Aceglutamide aluminum. Ethylcysteine Chitin. 

Betrabln, Amantadine eta an? 2 TenS ^nte aSt,^? a9entS ' ^ ***"*• ,d0xurid,ne ' 
Endotoxin, Hydroxyapatite CdlhLTStfrtS? jJST metabo,ism - *0- Vitamin D, 

alveclar bone" Os^aSS i^t^ZTp^^ Prosta 9«andinsfor 
for alveolar bone. etc. and JmlZ^Z^ZT bone L Paratno " none ** areolar bone, Calcitonine 
fluoride. Strontium fluoride !ZSS^TmSL tJTZ ^ ***■ *« fluoride ' **«" 

B tr7: s n rK^ A srr assium Berberine - 

W nd^°S SJ^SEEEi^ r preparaaon var,es depend,n * on *° 

usually ranges from 0 WlT^b?j£ET^^ ^ ^ adheS '° n * the mucous membrane, it 
preparation'when J^SSZSi^^S^^ T l ° "* by ^ based on *• 
present in the adhesive lllm^TSL ? ^ k J^" 0083 ' S expeCted ' *• dru 9 is P referal *y 

support side. *° treatment ° f bad brea1h ' 30(1 *• like, ft may be prevent in the 

retail ^^ZZZ^l^l^Z T Z *? SUPP ° rt ^ ^ile 
adhesion of foreign MeT^lToZ Z EJ^SS ^ °" 

Further, use of a substantially water-impermeabte s^odStJ^o ora ' banda 9 e or oral Preparations, 
the back side to thereby prolog 2 IZSZZZEE? " ° f W9ter ^ 

raay^c^nlrSr sTch"! SS'T^" T?* * ^ ^ ' nV ^ n 

^7m"„^ 

to distinguish the ^7^^^ in «• - maKes it easy 

According to the present invention, both of the adhesive film and the composite film composed of the 
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25 



cavity to get further J^ JZrtoTC^Z 2? * ** ^ mucosa - water in the ore. 
produce strong adhesion for an exuded SJ^ ? fitted to site * *e oral cavity to fterZ 
composite Aim of the InveTc^^J^^ J* ««0* of the adhesi£ 

* substitute for the orai mucosa at a pUtnTj S? ^ , C °" a9en SW0,ten *? 

9fi5 cm-width. Adhesive strength smaller ttJT « ; J?* " * Was found to b « *»n 25 to 20* 
mucosa for a teng period of time anTt IfSf ^ adhesfon to *• " 

membrane upon peeling. Taking these facts ft e £t "T^ is ,!abte t0 «*" •» ™cous 

present .nvention can be reasonably regaSd as ^Sn^l ^ °' ^^ons according to the 
» The above-described adhesive t SSh^S » " 9 * e adhesive strength. 

adherends. That is. the adhesion SsldS, ^ to ¥lrtB *« de ^"S on the kind of 
cross-linked collagen films, and £ fn? UTS" * mUC0US m * nbra "». *e te^. thT^ 

immersed in water. But the adhesive Sm scLfc J^^*?" 9 * b8i " 9 not ""^ e en when 

rs eSr fa f " m, K and 8,6 "*•*" verweafL £Z°£ t0 ^ material * 

l^° rabte f0r * Prodducts. No sSl^Zf V d f PPearS ,n water - This property is 

products do not adhere to packaging materials Zl moisture -P roof P**agfng is needed betWthe 
oral bandage or orai preparations into smJlen^ r T*' ^ Further « ft is n °» "ocessary toS Z 
wound on a spool without sticking Te^ ^^l ^ and * ey 030 * <brmedTa tepe «2 
contemn, the surface that is to be S^S?SL£il2 d 88 ** but " *« * «i?2 
1 The oral bandage and oral preparatton7S,Sin?a ^ ?* Wer or a p,astic «""• 
present invention are highly safe fZ 7 I 9 . b8S,C ^^ce for neutralization accordino tn th- 
^ycarboxyBc adds which 1^ £l£ SiSSlP ^ - 

^Invention containing no basic substance fTneuSSon mTh' ^ iS ' * e «n3 

T mUCOUS membrane ° f rabbte. the^muS ^ h l^"^ to *• sWn «* shaved guinea 

TJ10 or&I bfl d normal 
^o a fong period of „ me . ^ 3 00^™"^^^ 
prevention or treatment of oral diseaseT ^ ^ *»* ^ P^ng thereonto foTlS 

EXAMPLE 1 

50 The adhesive film thus prepared was lamina « « 

an oral bandage. " P - d W8S hnm — °" « «" thick aluminium foil by hot pressing to obtain 

COMPARATIVE EXAMPIP i 

5 ca. 1.500, were disced in 20 parts of 

borough, - ng to prepgre - Bjj ofa ^ene, =b|e ^ apjj of 

Paper, dned. hot pressed and peeled off to^'an^S IT ^ ^ fl ° W<aSted on 8 ^ase 

□lain an adhesive film having a thickness of 30 urn. The 
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COMPARATIVE EXAMPLE 2 

solutions were mixe^a^^Zd^n a 1ST d ' 5SOlved in 20 carts of The both 

suspension. The rJoHi^ZZ^L^^fT * 5, °°° ,0r 3 minutes to a 
adhesive Aim having a S^TvTn ZTX ZiTsTn SK,*" ^ " to 0btei " « 
dissolution ratio of the polycarboxylic add was 7^ !^^ IZ Z if™ 38 ,n but »• 

acetate were in a phase^parWSte 9 *• Carb0Xyvinyl P 0 *™ •* Polyvinyl 

The resuiting film was iarninated on 15 urn thick aiuminum foil by hot pressing to obtain an oral 



-"■^S^^ ■» *JQ*0 examp,es was eva,uated by 
whether small '"dependeS^^^ 

Formation of such small regions indicates phase separation f ° rm8d 0r not 

d rfed^^ r at 37 'C for 10 .Inutes. 

taken as a parameter of solubility of me film 9 (%> 38 30 average °* 10 mns *as 

averse ^CTp^"^ ^21; SJiS IT ""^ ^ ""* * * « 
examples is also shown in Taole™ hr-,mmersion as measured in the foregoing 



TABLE 1 



Compatible State: 
Appearance 



Example 1 



trans- 
parent 



Comparative Comparative 
Example l Example 2 



Small Regions regions 
observed 

Solubility (%) Q1 

Dissolution Ratio 

( % ) 8 

1 Hr- Immersion 9 

2 Hr- immersion 10 
4 Hr- Immersion 12 



turbid 



small 

regions 

observed 

6.9 



67 



turbid 



small 

regions 

observed 

7.7 



79 



9 
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polycarboxylic acid, an adhesive component in the films of Comparative Examoles 1 and 2 is di^oh,** 
Mo water through immersion for one hour, whereas the dissoluL ZoTZ mmVUTTTl 
houNmmersion is as tow as 9%. which increases only to 12% even by imme^n f£ fZn LTrLl 
showing no further increase through additional Immersion, though not shovTrxlSe It can S ^ 

-ITJS^ to — - - - - 

Adhesion Test 



Peel Test 

» coliage^^^ 15 « in ""I* ™ e ** was attached to a 

-«/ wuagen mm ana immersed fn water in the same manner as in the adhesion test and a n~»i 

peel angle of 180* C was measured by means of a Sohopper type^ 31 8 

The results obtained are shown in Table 2 below. 
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TABLE 2 
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Example 1 



Comparative 
Example 1 



Comparative 
Example 2 



State of Film 
And Adhesion 
in Water 



Peel Strength 




(g/2.Scni-width): 




Immersion Time: 




10 mins 


110 


30 mins. 


10S 


60 mins. 


95 


120 mins. 


85 


240 mins. 


90 



No change observed Remarkable swell- Gradual swell- 
except a swelling ing frcm the ing all over 
SfJJf P !f Lph !T P^hery. Spon- the film. Still 
Firmly adhered for taneously separat- adhered for 30 
o nrs. ed from the adhe- mins but with 

rend in 0.5 to 1.5 little adhesion. 
1113 ♦ Spontaneously 
separated frcm 
the adherend in 
1.5 to 2.0 hrs. 



12 

immeasurable 



20 

immeasurable 
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flrih *L<? n b ! see " from Tab,e 2 . samples of Comparative Examples 1 and 2 peel apart from the 

™ ^L*^* ° f immere,on ln water ' ^"""S ""measurable for sSI wh e^ 

^f£l^?£SS'? T* 10 ** '-ntioTe'xhloKoeS 

T^o!!«J.*o Tl^ 13861 ^"S* 1 after 4 hour-immersion showing about 80% of the initial value 
These results prove that the oral bandage of the present invention exerts Lng adhesion of exZeiytTg 



10 



EP 0 200 508 B1 



duration. 
EXAMPLE 2 



zJlflmv?^? ^ ? 01 8 "to"*™ Polymer (CVP) and a 10% methanol solution of polyvinyl 
acetate (PVAc) (degree of polymerization: ca. 2.500) were mixed at a CVP to PVAc ratio as shown* TaoTe 
? hi ^ m ^ n so,u,,on «** on a release paper and dried to obtain an adhesivetThlno I 

thickness of 20 um. The value A of each sample thus prepared is shown in Table 3 9 

* ca wWxir^jsr fi,m * "™ acetate (deflree 01 

fl m J?f 01 J* 16 Tf' eS * U8 0btained was determ »ned for the dissolution raHo of the polycarboxylic acid 
flmmersion time: 1 hour), adhesiveness in water and peel strength at a peel angle oM^ataMO 

Tr^^ ^T^T ^T 0 * ? deSCr ' bed ^P'^^adhirness Kate 

« SS-^^RSr ^ was spontaneous,y separated fr ™ *» — «* 



so 



TABLE 3 

WP?PVA?f i0 7:3 8:2 

Value A 12.5 18.8 31.3 43.8 50.0 

as Dissolution 2-5 « 22 -in 

Ratio (%) " 35 

Adhesion >8 >8 >8 3 2 l «? 

Time (hr) 3,2 1,5 

Peel Strength 20 60 110 160 200 

(g/2.5 cm- 
width) 

cvp 1 .^ ^fl" ! ron V Tab,e 3 a* 30 * 6 when «he value A falls within the range of from 15 to 45 with the 
CVRPVAc rate bemg from 3:7 to 7:3. the films are excellent in both adhesion time and pwTswSn as 
Z Z hi °' "» V***"*"** bleating usefulness as an oral ban^e TSSSZ 

the film having a CVP:PVAc ratio of 2:8 has the value A smaller than 15 and shows poor adhesion On the 

ST^S « h r in9 8 CVP:PVAc ratio of 8:2 has a short » «ms^ 

SSJT^S" rab ° dUS 10 tHe V8jue A GXCeedin9 «• Accordingly, these films out dl C S 
present Invent™ are regarded as hard to use with exceptions for special purposes of use. 

EXAMPLE 3 

Dolv^nvi ^Z^iZr^T? C T! ymer ° f methyl ether «» mateic and 6 parts of 

polyvinyl acetate (degree of polymerization: ca. 1.000) were dissolved In 90 parts of methanol The resuttina 
soluton was flow-casted on a release paper, dried at 80* C and peeled to obtain an aSve film halg a 
tfnekness of 60 um. The value A of this film was 23.0. and the dissolution ratio (Immersion Z: 1 hcL) 

adhZS rlh bmd f7 *" ° bt8ined W8S ^ irt ° 8 drc,e havin 9 a diameter of 1 ° mm- The cut piece was 

? ^ST ° f 10 Pan9 ' members> 8,1(1 *• fime until * e sam P ,e w * separSTapS 

(peel.ng time) was determ.ned. As a result, the average peeling time was 4.0 hours. 

EXAMPLE 4 

n«. ^ I*""* ° f p °'y acr y |ic acid ( de 9ree of polymerization: ca. 5000) and 14 parts of partially saponified 
polyv,nyl acetate (degree of saponification: 20 mol%; degree of polymerization: ca. 1.500^7dissoTvedln 
80 parts of methane., and the resulting solution was flow-casted on a release pap^ driTat 



40 



45 



60 



65 
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peeled off to obtain an adhesive film having a thickness of 70 am. The value A of this film was 37.5, and 
the dissolution ratio of the polycarboxylic acid (immersion time: 1 hour) was 37%. 

Separately, an ethylene-vinyl acetate copolymer (vinyl acetate content 30 mo!%) was hot-pressed to 
form a film support having a thickness of 80 urn. The above obtained adhesive film and the film support 
were laminated by the use of a hot laminator to produce an oral bandage. 

The resulting oral bandage was cut in a strip of 7 mm in width and 20 mm in length. The cut piece was 
adhered to the gingival mucosa of 10 panel members, and the time until the strip was separated therefrom 
(peeling time) was measured. As a result, the average peeling time was 7.6 hours. 

EXAMPLE 5 

Four parts of a carboxyvinyl polymer and 6 parts of polyvinyl acetate (degree of polymerization: ca. 
2,000) were dissolved in 92 parts of isopropanol, and 2 parts of titanium dioxide was added thereto as a 
coloring matter was added thereto, followed by thoroughly mixing with stirring. The mixture was flow-casted 
on a release paper, dried at 90 ' C and peeled off to obtain an adhesive film having a thickness of 15 urn. 
The value A of this film was 25. and the dissolution ratio of the polycarboxylic acid (immersion time: 1 hour) 
was 6%. Separately, 0.1 part of Food Red 3 aluminum lake was added to 100 parts of a 20% ethyl acetate 
solution of polyvinyl acetate (degree of polymerization: ca. 2.000), followed by thoroughly mixing while 
stirring. The mixture was flow-casted on a release paper, dried at 180* C and peeled off to prepare a film 
support having a thickness of 30 urn. The above prepared adhesive film and the film support were 
laminated by hot pressing to obtain an oral bandage. 

The thus obtained oral bandage was cut in a circle having a diameter of 20 mm. The cut piece was 
adhered to the buccal mucosa of 10 panel members, and the time until the bandage was separated 
therefrom (peeling time) was determined. As a result, an average peeling time was 5.6 hours. 

The performance of the oral bandage to prevent running-off of a drug administered was evaluated using 
a food dye as a model of a drug and a crosslinked collagen film swollen with water as an adherend as 
follows. That is, 9.5 parts of lactose and 5 parts of Food Red 102 were ground in a mortar, and the mixture 
was pounched out into tablets of 5.0 mm in diameter and 0.5 mm in thickness. One of the tablets was 
placed on a water-swollen crosslinked collagen film that was fixed on a phenolic resin plate, and the oral 
bandage cut round to a diameter of 15 mm was adhered thereonto so as to cover the tablet. The sample 
was then immersed in water at 37* C. As a result the time required for the dye in the tablet to be dissolved 
out into water was 4.1 hours as an average of 10 runs, indicating a sufficient performance property to 
prevent running-off of a drug administered. 

Thereafter, the storage stability of the oral bandage was evaluated as follows. The oral bandage was cut 
in a tape of 18 mm in width and 3 m in length. The tape was rolled up. wrapped with a cellophane film, 
packed in a paper box of 6 cm x 6 cm x 2 cm and preserved under ambient conditions for 3 months. As a 
resuft, no change in shape or adhesion properties was noted, to confirm excellent storage stability of the 
oral bandage. 

EXAMPLE 6 

Three parts of a carboxyvinyl polymer, 2 parts of a methyl vinyl ether-maleic anhydride copolymer and 
5 parts of polyvinyl acetate (degree of polymerization: ca. 2,000) were dissolved in 90 parts of methanol. 
The resulting mixed solution was flow-casted on a release paper, dried at 60* C and peeled off to obtain an 
adhesive film having a thickness of 15 urn. The value A of this film was 30.3. and the dissolution ratio of the 
polycarboxylic acid (immersion time: 1 hour) was 10%. 

The thus obtained film was laminated on a 30 urn thick film support of polyvinyl acetate (degree of 
polymerization: ca. 1,500) by hot pressing to obtian an oral bandage. 

The resulting oral bandage was cut round to a diameter of 10 mm, adhered to the gingival mucosa of 
10 panel members, and the time until the bandage was separated therefrom (peeling time) was measured. 
As a result the peeling time was 5.4 hours in average. 

EXAMPLE 7 

Into 90 parts of methanol were poured 4.7 parts of a carboxyvinyl polymer and 4.7 parts of polyvinyl 
acetate (degree of polymerization: ca 1,500), and 0.6 part of diisopropanolamine was further added thereto, 
followed by mixing to form a uniform solution. The resulting solution was flow-casted on polyethylene- 
laminated paper dried in a drier at 80* C for 8 minutes and peeled off to prepare an adhesive film having a 
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i 



thickness of 40 am n, 

«%. "hich va/ue7n' d Zl a Ir A of Ws 9m was 31 and «, „• 

P°Vcarboxy« c ^ ^ * *« «he adhes,Ve J ^ a W*W5l l * ,9d ,n a dri * at 

" ^Parated ^ ?2% ' that the c^lf"?* 7 - but ^^J™' -to A 

Tha adhesive film «, ""Winyf Po'vmer and the L i Sso ' ubon ratio of the 

... 45 parts of Dure ^ 
di'sopropanoiamine £!1 Wtt6r were dlssoived a? 

Polycarboxyiic add wS^"?^ * ° 5,ain 30 •*a*£K?. fln P °' yelh ^ 

Phase- Separated ^ 77%. .ndicatfng (ha, the «Jbo?L ™ * ^P' 6 7 buTthi ri ^T 9 3 of 
. film thus ootein^ cart »xyv,ny/ po /ymer • «« ^the dilution ratio of the 

h *• same mJJ£Sf_"" ,am ' nated « a 40 urn « „ ^ «*■*• C 

Each of the Z^*"!** 7 to obtain ^"T^^nyi acetate fi(m ... . . 
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40 



' ~T *°*»raied state u " 9 rot the carbon 1 ^"^P'e 7, but fh« w; , »»c*ness o 
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Compatible state.- 

A PPearance trans- 

s f°f?«tion of Parent 
s «all Regions «° small 
regions 
observed 

fgM ! t 5 en3th 
1 9/^.5 cm-widtn; 



Comparative 

^Example 3 Com P a *"ativ e 

turbid «. 

turbid 



35 



small 

regions 

observed 

70 2 > 



10 



210 



25 



small 

regions 

observed 

55 2 > 
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40 

N °te.- 1). 

minutes. 60 



- wore spec/ffcal/v f#T« «. ^'"P*"** state m*irf« Jwoa ^*te acid anw 

"^r 1 —"^- 



— - f^i 

^•Sf"'^ Of 
«eti»a„ oa J ' 00< " 



5,0 Parts 
5 *° Parts 



faper, dried m a drier at url. unlforrn solution Th* . 

pee,edof f to obtain an 
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^2r e fi , fil,T !w haVin9 1 ofAOllmJhs resul «n9 film was laminated on a 40 urn thick polyvinyl 

Sn2g*e ( 69,86 ^ lymerization: ca - 2 -°°°) «* h <* P^ing at 100'C to obtain a comw£T«*\ 

e „•„ ,,Tftati ^ * t ! ,e f 8 ' banda9e 88 obtained in ^P' 9 7 on » e "°™al skin and injured skin of a ouinea 

BSSSSSl" ^ wrth * e above obteined " n — - -* in — ^ «K 

and ^ 2i? ?h maIe 1 artley P ' 9S (b0dy We ' 9hfc 30010 400 9) ^ shaved with an electric clipper 
and an electric shaver to expose the normal skin. An adhesive tape was attached to the normal skin 

ro Z l^"" 9 7 'T 3, W , h6reby ^ * BtaB C ° meUm W3S ~* *™ inZTkin. 

skh^LT/ n,^^^ to 8 diameter of 10 mm - «*P- water and adhered to each of the normal 
skin and the injured skin. The adhered sample was covered with absorbent cotton and further closelv 
covered thereon with an adhesive tape for tight covering. Six hours later, the s^e^Tem^^d 

SSE ^ jUd96d 1 ^ ^ 24 h ° UrS tan me removal according' to^S ZSjS 
is 0 : No change 

0.5: Slight Erythema 

1 : Moderate Erythema 

2 : Severe erythema with edema 

The results obtained are shown in Table 5 below. Each score shown in Table 5 is an average of 6 runs. 



20 



25 



30 



35 



TABLE 5 . 

■ ."gf 1 * 1 ***?.- Injured Sk<n 

■ 1 Hr . 24 Hrs I Hr 24~Hr7 

Example 7 0 .3 0.3 0.5 0 .5 

eSp^T 8 °' 3 °' 4 °' 4 

oToul reated °' 2 °' 2 

IrriJS 6 , o„ $U ^ ab,e , 5 8b0Ve , demon f 319 * e ^P'a according to the present invention causes no 
^Z Z T SWn bUt injured sldn as ""W* »a comparative sample 

c^SJi^ |° ^ " °" * e n0rm8 ' SWn betWe9n *• Sam P te <* «» and the 



8.0 parts 



40 EXAMPLE S 

Carboxyvinyl polymer 

Polyvinyl acetate (degree of 20 
polymerization: ca. lTsoO) ° parts 

ZnO 

3.6 parts 

Methanol 

so 26.4 parts 



46 



nni^L? co ™ p ° nents kneaded to obt ai" a uniform mixture. The mixture was flow-casted on 
iTctTT^T 7"!?? bee " SUbJeCted t0 ^'aasability^mparting treatment, dried in a drier a" 
£ fL Pee,ed ° ff to 0bt8ln 80 8dhesive fllm havi "9 a to'^" 688 o» 10 urn. The value A 0 

oS^da P0 ' ymeriZatl0n: ^ 800 > 30(3 P 01 ^™ by hot pressing at 100*0 to obtain an 
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The sample was evaluated for dmi <ttr-„-^ _ .. .. 
the same manner as for *%w£S*t£" Z 5^ test) " d °" the injured skin 
Peel Strength: 60 g/Z^Zm 9 ^ ° btained "» 38 J 8Wn 

Peeling Time: 188 minutes 
Irritation Score: 0.6 



EXAMPLES 



10 



1B 



Carboxyvinyl polymer 



Scsarf.!??^- (»vh of 



20 



25 



3.4 parts 

Polymerizatlonr^calT^S)^ 8 ' 4 P«*. 

Sodium citrate (Na-C^H.O,) 

"57 0.2 part 

Methanol 

7 1 -0 parts 
17.0 parts 



Pure water 



polyl^ the so.ut.on was flowed on a 

SLSrSSr* ^l 01888 ° f 80 Um - 77,6 value Ao^ws fi ,m w« TZ ** ?*? 0ff to obfai " « adhere 

» Peeling Time: 258 minutes 
Imtabon Score: 0.3 



EXAMPLE 10 



56 



Sodium hydroxide 

Methanol °* 5 Part 

46 rn„,i 67,5 Parts 

Ethyl acetate 

22-0 parts 



so 



Peeling Time: 222 minutes 
Irritation Score: 0.5 
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EXAMPLE 11 

Polyacrylic acid 
Saponified polyvinyl acei-a** 

ZnO 

Methanol 



7.0 part 
3.0 parts 

ZnO 

89.2 parts 



75 



25 



30 



4.0 parts 
6*0 parts 



bandage having a thickness of 50 urn. The value A% 1° mlnutes to obtain a composite oral 

The sample was evaluated for pTel^eng^ ^llno^Zn Tf""™ 9 "" « 
the same manner as for the sample of E^X 7 TSiSS £S ?° and i,Tttation on *• Nured skin In 
Peel Strength: 70 g/2.5 cm-width obtained are as follows: 

20 Peelin 9 Time: 166 minutes 
Irritation Score: 1.0 

EXAMPLE 12 

Carboxyvinyl polymer 

poxymeri2ation: ca. 2,000) 
Diisopropanolamine 

ZnO °' 7 part 

Methanol ^ ^ 

87.9 parts 

PO.yet^ solujo, The so,u«on was lasted on a 

- film having a thickness of 30 urn. The ^ A of «S "* ^ <* to obtei " « ^hesive 

Polyvinyl acetate (degree of 

Polymerization: ca! JfooSj 80 *° P a "s 

<J Titanium white 

19.5 parts 

Food Red 3 aluminum lake 

0.5 part 



60 



Peel Strength: 35 g/2.5 cm-width P 6 reSU,tS obte,ned 8/9 ^ follows: 



* Peeling Time: above 300 minutes 
Irritation Score: 0.4 

EXAMPLE 13 
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Carboxyvinyl polymer 3.0 parts 

Methyl vinyl ether /maleic anhydride 2.0 parts 
5 alternating copolymer 

Polyvinyl acetate (degree of 4.3 parts 

polymerization: ca. 1,500} 

10 Triethanolamine 0.7 part 

Methanol 80.0 parts 

Pure water 10 .0 parts 

noi,!S! C °^ n8ntS T* mlXGd to prepa !: e a unlform so,ution - ™ e "Won was flow-cast on 
^fy^ylenaHarn|nated paper, dried in a drier at 80'C for 10 minutes and peeled off to obtain an adhesive 
film having a thickness of 25 urn. The value A of this film was 33 «™esive 

1 i Tf ° 9 ^ Tw~ ated ° n 3 30 Um «** P 01 ^ 1 acetate fi,m < de 9™ <>f polymerization: ca. 
1 ,500) by hot pressing at 100 C to obtain an oral bandage. 

The resulting sample was evaluated for peel strength, peeling time (panel test) and irritation on the 
injured skin in the same manner as for the sample of Example 7. The results are as follows- 
Peel Strength: 42 g/2.5 cm-width 
Peeling Time: 1 90 minutes 
Irritation Score: 0.4 

EXAMPLES 14 to 19 

«hi^li^^^T^ ing ™ adh6Sive fi,m or a «*U»ste of an adhesive film and a support, in 

™J? T e ^ SUPPOrt cortalned a **** dru 9 » shown in Table 6 below were 

prepared using the materials shown in Table 6. In each example, the adhesive film and the support were 

"ft.T 6 T, n8 ' 38 deSCribed ln ^^"ding example shown in the column of 
material" in Table 6 except for film thickness. 
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EXAMPLES 20 to 37 
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adh^iS ° 0mP S,n ° 30 fi,m "* a SUpp0rt ' ln whlch adhe * v ° lb" or both the 

adhesive film and the support contained a topical drug as shown in Table 7 below, were prepared using the 

Tr*r* °7 "S* 7 ' ,n ^ 0Xamp,e ' th8 fi,m and th * were ^ared fS he 

SiTs; ScJnS ,n *• corresponding examp,e shown in *• **™ ° f * 7 
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Effect on Stomatitis 



part at meals. He had no pain on the 31 " to affeSoo 

CUNICAL EXAMPLE 3 

*5 CLINJC^I^ 
Effect on Halitosis 



s 



20 



™ » - — - « were 

1 week, subjective symptoms disappeared * j3W *"*» a °" Examination after 



CLINICAL EXAMPLE 5 
as Prophyjacfc Effect on Infection 



applied thereon. When the pack W^STthTJS w 6 ° Perated pa,t 80(1 a »»* was furZ 

S <nt !? l,,r reC6ived 0n * *• o^PrZ^on tw^e ^dlvtr' iT'^ ^ f ° Und to b * • tE 
uneventful. p anon tw.ce a day for 4 days, and the postoperative course was 



CUNICALBfAMPLE6 
35 gfect on Periodontal Disense 

f~^^zSo 2 :^^^ £ »*» - «. 

preparation. y ror 4 weeks - A « a control. |345 were not treated with the oral 

the control part ^ nand ' a " nost no Improvement of symptoms was noted in 

CLINICAL EXAMPLE 7 
45 — - 

Effect on Dentin Hyperesthesia 

«> affected part twice a day on °* Example 26 were prescnbed to her with a direction to wly to th~e 

On reexamination after 3 weeks, the symptoms completely disappeared. 
CLINICAL EXAMPLE 8 

55 Effect on dentin hyperesthesia 



22 



EP 0 200 508 B1 



On re-examination after four weeks, the symptoms completely disappered. 

CLINICAL EXAMPLE 9 

s Local Anesthetic Effect 

The oral preparation of Example 31 was preoperative^ applied to the gingiva of a patient (41 -year-old, 
female) with proliferative gingivitis. Thereafter, gingivectomy was performed on the patient, but the patient 
experienced neither pain during the operation nor paresthesia in the part where the oral preparation was not 
10 administered. Further, the postoperative course was uneventful. 

Claims 

1. An oral bandage comprising a soft adhesive film consisting of a mixture of (a) an acrylic acid polymer, 
75 methacrylic acid polymer and/or maieic anhydride polymer and (b) a vinyl acetate polymer, the 
polymers (a) and (b) being uniformly dissolved in each other without regions of phase separation, so as 
to be substantially water-insolubilized; and optionally a basic substance capable of neutralizing said 
polymers (a). 

20 2. An oral bandage as claimed in Claim 1, wherein the weight ratio of the polymer(s) (a) to polymer (b) in 
the film is such that the value obtained from the following formula is from 15 to 45: 



(weight of -C00H) +~ (Weight of -C0-0-C0-) 

25 4 

— — x 100 



Total weight of polymers (a) and (b) 



3. An oral bandage as claimed in Claim 1 or 2, wherein said vinyl acetate polymer has an average 
molecular weight determined by viscosity of at least 60,000. 

35 

4. An oral bandage as claimed in any preceding claim, wherein said acrylic or methacrylic polymer 
contains 20% by weight or more of -COOH group and said maieic anhydride polymer contains 16% by 
weight or more of -COO-CO- group. 

ao 5. An oral bandage as claimed in any preceding claim, wherein said mixture was obtained by dissolving 
the polymers (a) and (b) in a solvent common to both. 

6. An orai bandage as claimed in Claim 5, wherein said solvent is selected from lower alcohols, mixtures 
of a lower alcohol in a larger proportion and a compatible organic solvent, mixtures of a lower alcohol in 

45 a larger proportion and water, and mixtures of a lower alcohol in a larger proportion, a compatible 
organic solvent and water. 

7. An oral bandage as claimed in Claim 6, wherein said mixture of a lower alcohol and an organic solvent 
contains not more than 30% by weight of the organic solvent. 
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8. An oral bandage as claimed in Claim 6, wherein said mixture of a lower alcohol and water or of a lower 
alcohol, an organic solvent and water contains not more than 30% by weight of water. 

9. An oral bandage as claimed in any preceding claim wherein said basic substance (c) is at least one salt 
65 or base. 

10. An oral bandage as claimed in Claim 9, wherein said basic substance is a monovalent metal salt or 
monovalent base and is present in an amount of from 0.03 to 0.2 equivalent based on the said 
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polymers (a). 



11. An oral bandage as claimed in any preceding claim, wherein said oral bandage further comprises a soft 
film support 

12. An oral preparation comprising an oral bandage as defined in any preceding claim and a topical drug 
incorporated therein. 

Revendications 

1. EmplStre pour la cavfte buccale comprenant un film adhesive soupie consistant en un melange de (a) 
un polym&re d'acide acrylique, un poiym&re d'acide mSthacrylique et/ou un polymfere d'anhydride 
mal&que et (b) un polym&re d'acState de vinyle, les polym&res (a) et (b) Stant uniformSment dissous 
Tun dans I'autre sans regions de separation de phase de manfere k §tre substantieilement rendus 
insoiubles dans I'eau, et k choix une substance basique capable de neutraliser les dits polymfcres (A). 

2. Emplatre buccal selon la revendication 1, dans lequei le rapport du poids du/des polymfere(s) (a) au 
polym&re (b) dans ie film est tel que la valeur obtenue par la formule ci-jointe va de 15 k 45: 



a Empl§tre buccal selon la revendication 1 ou 2, dans lequei !e dit polymdre d'ac$tate de vinyle a un 
poids moleculaire moyen determine par la viscosity d'au moins 60'000. 

4. Emplitre buccal selon Tune queiconque des revendications prScedentes, dans lequei le dit polymdre 
acrylique ou mclthacrylique contient 20% en poids ou plus du groupe -COOH et le dit polym&re 
d'anhydride malSique contient 16% en poids ou plus du groupe -CO-O-CO. 

5. Emplatre buccal selon I'une queiconque des revendications prScedentes, dans lequei le dit melange a 
6t£ obtenu par dissolution des polym&res (a) et (b) dans un solvant qui leur est commun h tous deux. 

6. Empi§tre buccal selon ia revendication 5, dans lequei le dit solvant est s$lectionn<§ parmi les alcools 
infSrieurs, les melanges d'un alcool infgrieur dans une proportion plus grande et d'un solvant 
compatible, les melanges d'un alcool interieur dans une proportion plus grande et d'eau, et les 
melanges d'un alcool InfSrieur dans une portion plus grande, d'un solvant organique compatible et 
d'eau. 

7. Empl§tre buccal selon la revendication 6, dans lequei le dit melange d'un alcool interieur et d'un 
solvant organique ne contient pas plus de 30% en poids de solvant organique. 

8. Emplatre buccal selon la revendication 6, dans lequei ie dit melange d'un alcool infSrieur et d'eau ou 
d'un alcool inferieur, d'un solvant organique et d'eau ne contient pas plus de 30% en poids d'eau. 

9. Empl§tre buccal seion I'une queiconque des revendication pnScSdentes, dans lequei la substance 
basique (c) est au moins un sel ou une base. 

10. Emplatre buccal selon la revendication 9, dans lequei la dite substance basique est un sel de m&al 
monovalent ou une base monovalente et est pnSsente dans une quanta allant de 0,03 k 0.2 
Squivalente sur la base des dits polymeres (a). 

11. Emplitre buccal selon I'une des revendications pr$c6dentes, dans lequei le dft emplatre buccal 
comprend de plus un support soupie de film. 



(poids du -COOH) + ~ (poids du -CO-0-CO-) 

4 



X 100 



poids total des polymeres (a) et (b) 
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Patentansprtlche 

(Gewicht von -COOH) + 5 (Gewicht von -CO-O-CO) 



4 

x 100 



w Gesamtgewicht der Polynere (a) und (b) 
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